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1. ey 1 32124 AUCHUTIVINHBI
Hesablo npenosaBaHus JUCUUIUIMHBL «/IBI)KeHHE HEQTH B NMPUPOAHBIX IJIACTaX» SIBISAETCS
npruoOpeTeHue CTyJJeHTaMu 3HaHUK 00 (PU3UYECKUX U XUMHUYECKUX CBOMCTBAX MOPOA U (IIIOUIOB.
3agayaMm U3y4yeHMs JUCLHMIUIMHBI SBJSIOTCS NPUOOPETEHHE CTYJEHTaMU 3HaHUH o
CTPOCHUU IUIACTOB M CBOMCTBAaX MOPOJ, SBISIOMIMXCS BMECTHJIMIIEM HE(PTH W Ta3a, CBOMCTBaX
He(TH, ra3a ¥ BOJbl B IJIACTOBBIX YCIOBHSX, B3aUMOJIEHCTBUHU IIIACTOBBIX JKUAKOCTEH C MOPOMIOH,
KAWUIAPHBIX U IMOBEPXHOCTHBIX SBJICHUAX, NPOSABISIOIIMXCA B IOPUCTOM Cpele IPpU JIBHKECHHUU
IUIACTOBBIX JKUJKOCTEH U OKa3bIBAIOLINX BIMSHUE HAa HEPTEOTAAUY.

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00111e00pa30oBaTe/ibHOI MPOrpaMMbl

I[I/ICL[I/IHJII/IHa «I[BI/I)KCHI/IC He(i)TI/I B IMPUPOIHBIX IIIACTaX) OTHOCUTCA K AUCHUIIJIMHAM IIO
BbIOOPY M3 BapHAaTUBHOM YacTHU U POo(deCcCHOHaIbHOro 1uKia. [ n3ydeHus Kypca Hy>KHO BIIAJCTh
3HAHUAMU, TOJTYUCHHBIMU B Kypcax: TUApaBJIMKa U He(bTGFaSOBaSI THAPOMCEXAaHHKaA, I'COJIOTUA He(i)TI/I
U ra3a, XuMmus HeTu U rasza, pusuka, XuMus.

B cBo1o o4cpeanb, I[ElHHBIfI KypC, IOMHUMO CaMOCTOATCIBHOI'O 3HAYCHUA, ABIIACTCA
npeamecTByOLIel UCIUILUTMHON A KypcoB: Qu3uKa HEPTIHOrO U ra30BOro IUIACTa, MOBBIIICHUE
MMPOAYKTUBHOCTHU CKBAXHH, pa3pa60TKa M SKCILTyaTaluusa He(bTSIHI)IX 1 Ta30BbIX MCCTOpO)KI[GHI/II\/JI,
TEXHOJIOTUS ¥ TEXHHKA METOJOB IMOBBIMICHUS He(TeoTnayn, COOpYKEHHE U OSKCIUTyaTalus
ra30HEPTEIPOBOIOB ¥ ra30HEPTEXPaHIIIUII.

3. TpeGoBaHUA K YPOBHIO OCBOEHHSI COIEPKAHUS TN CHUIITHHBI

Koa mo ®I'OC NHaukaTopsl J0CTHKEHHUS Ili1annpyemMsble pe3y/ibTaThl
o0yuenusi no gucuumnze (3YB)

Oo0menpodgeccuoHaIbHbIE

[K-1 criocoOHocTts | [1K-1.1-3naer OCHOBHbIE | 3HATH:
OCYULIECTBIISITh U | IPOM3BOJICTBEHHBIE MPOLECCHI, | OCHOBHBIE MIPOU3BOCTBEHHBIE
KOPPEKTUPOBATh MIPEICTABIISIIOIINE €AUHYIO | MPOIIECCHI, MPEACTABIISIONINE
TEXHOJIOTHYECKHUE LEMOYKY He(TEra3oBbIX | €AMHYIO IENOYKY He(TEra3oBbIX
MPOLIECCHI TEXHOJIOTHI, TEXHOJIOTHI
He(TerazoBoro [1K-1.2-ymeet IpH | YMeTh:
MIPOU3BOJICTBA B | B3aUMOJICIICTBUN C CEPBUCHBIMU | TIPH B3aMMOJICUCTBUU c
COOTBETCTBUU C | KOMIAHUAMHU U CIELMATUCTAMH | CEPBUCHBIMM  KOMIIAHUSMU U
BbIOpaHHOM cdepoit | TEXHUYECKUX CIIy’K0 | crieruanrucTaMu TEXHUYECKUX
npodeccuoHanbHOM KOPPEKTUPOBATh cItyx0 KOpPPEKTUPOBATh
JeATETbHOCTH TEXHOJIOTHYECKHE IIPOLECCHl C | TEXHOJIOTHYECKUE  TPOIECCHl ¢
Y4E€TOM peaIbHOW CUTyaluH, Y4E€TOM peaIbHOW CUTyalluu
[1K-1.3-umeer HaBBIKH | BiageThb:
PYKOBOJICTBA Harikamu PYKOBOJCTBA
MMPOU3BOACTBCHHBIM U | IpOU3BOACTBEHHBIM U IIpOLIeCCaMU

noponeccamMmu € IIPUMCHCHHCM | ¢ NPUMCHEHHMEM  COBPEMEHHOTO
COBPEMEHHOTO 00OpYHOBAHUA U | 060PYAOBAHMS M MATEPHATIOB.

MaTEpUAJIOB.
I1K-5 Cnoco6nocts | [IK-5.1-3HaeT moHATHA W BUIBI | 3HATH:

opopMIATH TEXHOJIOTUYECKOM, TEXHUUECKOU | BUJBI TEXHOJIOTMYECKOM,
TEXHOJIOTUYECKYIO, Y IIPOMBICIIOBOM JTOKYMEHTAllUH | TEXHHYECKOW W MIPOMBICIIOBOM
TEXHUYECKYIO, U IpeAbsBIsE€Mble K  HUM | JOKYMEHTAllUU U NPEAbIBISEMBIC K
IIPOMBICJIOBYIO TpeOoBaHUS; BH/IbI U | HUM  TpeOoBaHHUS;  BHIBI U
JIOKYMEHTALUIO no | TpeboBaHUS K OTYETHOCTH, | TPEOOBAHMUS K OTUYETHOCTH,
00CITyKUBaHUIO U | OCHOBHBIE OTYETHBIE | OCHOBHBIE OTYETHBIE JIOKYMEHTHI,
IKCIUTyaTali OOBEKTOB | JOKYMEHTHI, CPOKH | CPOKH [IPEAO0CTaBIICHU,

He(TerasoBoi OTpaciy B | MPEIOCTABIECHUS,  AJITOPUTMBI | AITOPUTMBI (dhopMHpOBaHUSI




COOTBETCTBUU ¢ | popmMupoBaHuUs OTUYETOB, otyeToB, [TK
BBIOpPaHHOM cdepoii | [IK-5.2-ymeer ¢dbopmupoBath
npodeccuoHanbHOM 3asIBKH Ha IIPOMBICJIOBBIE %
MeTh:
JESITEIIBHOCTH UCCJICIOBAHMSI, IMOTPEOHOCTh B
) dbopmMupoBath 3asIBKH Ha
MaTepuanax;
MIPOMBICIIOBBIE HCCleI0BaHus,
[1K-5.3-uMeer HaABBIKM BeACHUSA
. MOTPEOHOCTH B MaTepuaiax
IIPOMBICIIOBOM JTOKYMEHTAllUU U
OTYETHOCTH. Baaners:
UMeeT HaBBIKH BEJICHUS
MIPOMBICJIOBOM  JJOKyMEHTAllUu U
OTYETHOCTH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

Taoauna 1
Bcero Cemectpsl
Buj yueOHoii padoThl 4acos/ 3a4.e]. 7 9
(010 ]0) 390 (010 ]0) 300
AyJIHUTOpHbBIE 3aHATHSI (BCETO) 34/0,94 | 12/0,33 | 34/0,94 | 12/0,33
B toM uncne:
Jlexiun 17/0,47 | 4/0,11 | 17/0,47 | 4/0,11
ITpakTHYeCKHEe 3aHATHS 17/0,47 | 8/0,22 | 17/0,47 | 8/0,22
CeMuHapbl
JlaboparopHbie pabOTHI
CamocrosiTeIbHasi padora (Bcero) 74/2,06 | 96/2,67 | 74/2,06 | 96/2,67
B tom uncne:
KypcoBoii npoekt
Pedepartsr 10/0,28 10/0,28
U (unu) opyeue 6udvl camocmoamenvHol
pabomul:
TeMbl I CAaMOCTOSITEIILHOTO U3YUCHUS 44/1,22 | 76/2,11 | 44/1,22 | 76/2,11
[ToaroroBka K 1a00paTopHBIM paboTam 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
[ToaroToBka K 3a4ety 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
Bujg oTyeTHOCTH 3ad4. 3a4. 3ad4. 3a4.
OO0masi TPy10€eMKOCTh BCET'O B 108 108 108 108
JMCIMTLTMHbBI yacax
BCETI'O B 3au. 3 3 3 3
eIUHHUIIAX
5. Coaep:xkanue TUCHUILIUHBI
5.1. Pa3gennl AMCIUIIIMHBI 1 BUALI 3aHATHI
Taoanma 2
Ne HanmeHnoBanue pasaeia Jlexuw. IIpakr. 3aH.
Bcero uacosn
n/m AHCIHUTINHBI 10 ceMecTPam 3aH. Yachbl Jachbl
(01010 300 0®0 | 300 | 0O 300
Baenenue. YciioBus 3ajaeranus
1 He(TH, BOJIBI U Ta3a B 1 1 2
MECTOPOKICHUH ) ) 6
DU3NYECKUE CBOMCTBA TOPHBIX
2 MOPOJ1 — KOJUIEKTOPOB HEPTH U 2 2 4
rasa




3 MexaHudeckue CBONCTBA ) » 4
TOPHBIX MOPO/I. 5

4 TepMuueckne CBOMCTBA TOPHBIX ) ’ 4

110poA

5 dusndeckue cBoicTBa HeDTH 2 2 4

6 dusnyuecKkre CBOICTBA ra3a 2 2 ) 4

7 XHUMHYECKUH cocTaB HEPTH U ) ’ 4

rasa_ 5 6

3 duznyeckue cBONWCTBa ’ 5 4
MJIACTOBBIX BOJI )

9 CaoiicTBa HEPTH B IIACTOBBIX 5 5 4

YCIIOBUSX

5.2. JIeKIMOHHbIE 3aHATHSH

Taoauua 3

Ne

w/n HanmeHoBaHMe pa3iesia IMCHUTLIHHBI

Conep:xkanue pasaesa

1 | Beenenue

Coneprxanue npeaMera, OCHOBHbIC MOHATHS U
onpeaenenus. Mcropus pasButus (uzNku
He(TSIHOI0 M ra30BOro Mjacra

CocraB HedTecoaepKaux MOPOJ.
YciaoBus 3aneranusi He(pT, BOAbI 1 ¢ p p
2 Pacrionoxxenne HedTH, raza U BOIAB B
ra’a B MeCTOpPOKIeHUH
HE(TSIHBIX U Ta30BBIX 3AJIEKAX.
['panynomerpuueckunii (MexaHUYeCKu)
cocraB mnopon. KapbGonarHocts  mopon.
3 du3nyeckue cBoiicTBa ropubix nopox | Ilopucrocts ropueix nopox. Ilponunaemocts
— KOJIJIEKTOPOB He(pTH U ra3a ropasix mopoa. Kosekropckue cBoMCTBa
TPEIIMHOBATBIX HOPOJ. VY nenbHas
IIOBEPXHOCTh F'OPHBIX MOPOJ.
4 MexaHn4yecKue CBOMCTBA NOPHBIX Yupyrue CBOMCTBA TOPHBIX IopoJ.
1opoj [11aCTHYHOCTH TOPHBIX MOPOJI.
. TennoemkocTs ropusix nopo. Kosgoumnuent
Tepmu4yeckue cBOCTBAa TOPHBIX
5 opos TETJIOMPOBOAHOCTH. Koaddunment
P TEMIEPATYPONPOBOIHOCTH.
[1n0THOCTB, BSI3KOCTH, Ta30HACHIILIEHHOCTb,

6 | dusnyeckue cBoiicTBa HePpTH

naBiieHue HachleHus Hedtu. [Ipubopsr s
HCCIIEIOBAaHMsI CBOMCTB IJIACTOBBIX HEPTEH.

7 | ®dusuuyeckue CBOMCTBA ra3a

[110THOCTB, BA3KOCTH, PACTBOPUMOCTD 'a30B B
He(TH, CKUMAEMOCTh rasa.

8 | Xumuueckuii coctaB He)TH M raza

[Mapadun. Cepuuctsie coeauHeHHs HeDTH.
Kucnoponusie coenunenust neptu. Acdanbro-
CMOJIUCTHIE BellecTBa He(TH.

. IInoTHOCTS, TEIIOBOE pacuupeHnue,
PusnyeckHe CBOMCTBA IJIACTOBBIX .
9 CKMMAaEMOCTb, BSI3KOCTD, 00BEMHBIH
BOJ
K03 QULIHEHT.
. PactBOopuMocTh Tra3oB B HedTH U BOJE,
CBoiicTBa He(pTH B IJIACTOBBIX
10 JIaBJICHHE HACBIILEHUS. Peonoruueckas

YCJI0BHUSAX

XapaKkTepUCTHKA He(pTeH.




5.4J1abopaTtopHble 3aHATHS (HE TPETYCMATPUBAIOTCS])

5.5 llpakTuyeckue 3aHATUSA

Tabauua 4
Ne .
w/n HaumeHoBaHue J1a00PATOPHBIX 3aHATHI Coaep:xanue pa3aesia
Omnpenenenne ko3 duirenrta
YcnoBus 3aneranust HehTH, BOJIBI U Ta3a B OTKPBITON TOPUCTOCTH TOPHBIX
1 | MecTopoxIeHuH nopoJ

®ur3nyecKue CBOKMCTBA TOPHBIX TOPOJT —
KOJUJIEKTOPOB HE(TH U ra3a

Onpenenenue kodppuiueHTa
a0COJIOTHOW POHUIIAEMOCTH
ropHbIX nopoj Ha annapare I'K-5

2 | MexaHnudeckue CBOMCTBA TOPHBIX MTOPOJ

OmnpeneneHre KapOOHATHOCTH
TOpHBIX opoJ1 Ha mpubdope Kiapka

3 | Tepmuueckue cBONCTBA TOPHBIX TOPOA

N3yuenue pacnpezneneHus nop mno
paszMepam

®duznyeckue cBOWCTBa HEPTU
dusnueckue cBONCTBA ra3a

4 | Xumudeckuit coctaB He)TH U Taza
dusnueckue cBONCTBA IIACTOBBIX BOJ
CBoiicTBa HEPTH B TUTACTOBBIX YCIOBHUSX

Onpenenenue
HE(TEBOIOHACHIIIICHHOCTH TOPHBIX
NOpOoJ| Ha annapare 3akca

Onpenenenne CXKMMaeMOCTH TOPHBIX
HOPOJ] Ha MOJIEpHU3UPOBAHHOI
ycraHoBke JI.A. AHTOHOBa

6. CamocrosiTesqibHAast pad0Ta CTYI€HTOB 110 JUCIHUILJIMHE

BOIIpOCLI AJIS CAMOCTOATEC/IbHOI'O M3YYCHU S

Taoauna 5

117;21 Tema 17151 caMOCTOSITEILHOTO U3YYeHHS
1 | 3aBuCUMOCTH MPOHUIIAEMOCTH OT MOPUCTOCTHU U pa3mepa mop
2 HeomHOpoAHOCTH KOJIIEKTOPCKUX CBOMCTB MOPO/.
CTaTuCTHYeCKHe METOJIbI €€ 0TOOPaKEHUS
3 | KomnekTopckue cBOMCTBA TPEIIMHOBATHIX ITOPOJT
4 HanpsikeHHOE cOCTOsIHHE TTOPOJT B YCTIOBUSX 3alleraHUs B MACCUBE U B palioHe
TOPHBIX BBIPAOOTOK
5 VYnpyrue u3aMeHeHus KOJUIEKTOPOB B ITPOLIECCEe pa3pabOTKU U IKCIUTyaTalluu
He(TSHBIX U Ta30BBIX MECTOPOKICHUI
6 | BausiHue maBneHHs HAa KOJUIEKTOPCKHE CBOMCTBA MOPOT
7 | TepmonuHamMudeckre CBOMCTBA Ta30B U HE(TEra30BbIX cMecei
8 | V3menenwne croiicTB He(TH B mpeenax HeQTEHOCHOW 3aIeKU
9 | Buasl u cxeMbl (pa30BBIX MPEBpaNICHUS
10 ®da30BoO€ COCTOSIHUE CUCTEMBI HE()Th-Ta3 MPHU PA3IUIHBIX IaBICHUSIX U
TeMIIepaTypax
11 | KpaTkas XxapakTepuCTHKa ra30THIPATHBIX 3aliekKe
12 Bnusinue ctpoenust yriaeBo10poA0B, AaBJIE€HUS U TEMIIEpaTyphl Ha (pa30BbIe
MIPEeBPAICHHS Ta30KOHICHCATHBIX CUCTEM
13 | CocTosiHHE TIepeXOIHBIX 30H HeTh-BOJIa, He()Th-Ta3 M BOJa-ra3
14 | PacTBOpUMOCTH ra30B B BOJIE TIOJT AaBJIICHUEM




Oo0pa3sen 3aganunii 1ys pedeparta

Tema: KomiekTopckue CBOMCTBA TPEIIMHOBATHIX TOPOJT
1. Beenenue

2. Conepxanue

3. Komiekropckue cBoicTBa TPEUIMHOBATHIX TOPOJ

4. 3axiroueHue

5. CIIUCOK UCIOJIB30BaHHOM JIUTEPATYpPhl

IlepeyeHb y4eOHO-METOANYECKOT0 O0ecTeYeHUs VISl CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB

1. 'mmarynunos LK. HIupkosckuit A.1. ®usuka HeTsaHOTO U Ta30BOro miacta. Mockaa, 2005.
2. Aunnapees B.B., Ypazakos K.P., laniumos B.Y. CnpaBounuk no qo0srue Hegtit Mocksa, 2000.
3. Macket M. ®usnyeckne OCHOBBI TEXHOJIOTHH J100bun HeTH. MockBa, 2004.

7. @OHABI OLIEHOYHBIX CPEICTB

@DOH/J1 OLIEHOYHBIX CPEJCTB AUCHUIUIMHBI BKIIOYAET B ceOs:
- macnopT (OHJIa OLIEHOYHBIX CPEJCTB IO AUCIUIUINHE;

- BONPOCHI I NTpoBeeHUs | pyOexHOM arTecTanuu;

- BOIIPOCHI JIsl IPOBEIEHUs 2 pyOeKHOM aTTecTalluH;

- BOIPOCHI K 3a4eTy;

Bomnpocsl Kk nepBoii pyde:kHOI aTTecTALIUH

1.

oMW

©o

10.
11.
12.
13.

14.
15.

16.

17.

Kakoii cnoco6 m3mepeHHs kKapOOHATHOCTH MOPOJA B J1abopaTopusix (DU3MKU IIIAcTa MOTYYUIT
HauOoJIbIlIee pacIpoCcTpaHeHUE?

Uto wnambomee pacmpoCTpaHEHO B MHHEpajax, BXOSIIUX B COCTaB He(TeCcoeprKallnx
nopona?

Yro xapakTepu3yeT ITuHaMUYecKasl MoJie3Hasi eMKOCTh KoyuiekTopa [1,,,?

Korpaa BnepBsie ObUIM HanmMcaHbl yueOHbIE TOCOOUS 110 Kypey «Pu3uka HepTsIHOTO T1acTa?

W3 yero cocTosIT MIaACThI, CIIOKEHHBIE IECKaMU?

Ecnu ropnas mopona obiamaeT CBOMCTBaMH, KOTOpBhIE OOECMEYMBAIOT MOJBMXHOCTh HEPTH U
raza B €€ MyCTOTHOM INPOCTPAHCTBE M, CJIEIOBATEIBLHO, BO3MOXXHOCTh UX U3BJICUYECHUS, TO KaK €€
Ha3bIBAIOT?

Kakum nmopogam npuypoueHa noJaBisoias 4acTh MECTOpOXkKIeHNU N HedTH u raza?

CuTOBOI aHANU3 CHITTYYHX TOPHBIX TTOPOJ] MPUMEHSIETCS JJIS pacceBa (ppakiuii mecka pasMepom
Kak mnpuHsATO Ha3piBaTh JdaBl€HHE, TMOJ KOTOPHIM Haxonmarcs HepTh, BOJa H ra3 B
MECTOPOKACHHH.

Kak Ha3zpiBaeTcs rimyOrHa B MeTpax, HeoOXouMasi 1Jisl OBBIIIIEHUS TeMIiepatypsl Ha 1 epad
Koraa BnepBeie ObuM HanmMcaHbl yueOHbIE TOCOOUS 110 Kypey «Pu3uka HeTsIHOTO TU1acTa?
[1nacTsl, C1OKEHHBIE IECKAMH, COCTOSIT U3 YEro?

Hacpiienne o6pasina mopofsl KHJIKOCTBIO MpPHU IMPOBEIEHUU JlabopaTopHOW paldoThl IO
ompeaeneHuto KodpUIMEHTa OTKPBITON MOPUCTOCTH TOPHBIX MOPOJ] MPOUZBOAUTCS MO YeM?
Ha yem ocHOBaHBI METO/IBI CEAMMEHTAIIMOHHOTO PA3ACIICHUs] YaCTHIl 11O hpaKuusim?
B03MOXHOCTh pa3pylIeHus CTEKJISHHBIX YacTed amnmaparypbl YBEJIMUYMBAETCS MPHU MOSBICHUU
yero?

Ecnu ropuas mopona obnamaer CBONCTBaMH, KOTOpbIE O0ECHEUYHUBAOT TMOJIBMKHOCTH HE(DTH U
raza B €€ MyCTOTHOM MPOCTPAHCTBE M, CJIEIOBATEIHLHO, BO3MOXXKHOCTh WX M3BJICYCHHS, TO KaK e
Ha3bIBAIOT?

Kax Ha3pIBaroOTCs MyCTOTHI, 00pa30BaHHbBIE MEX3EPHOBBIMHU MIPOCTPAHCTBAMHU U MPEACTABIISIONINE
c000i1 cTOKHBbIE KAMMUISIPHBIE CUCTEMBI?



18.
19.

20.
21.

22.

23.

24.

25.
26.

27.
28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.

39.

40.
41.

42.
43.
44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.

[Tox kapOOHATHOCTHIO MTOPOJ TIOHUMAIOT COJIEPKAHUE, KAKUX B HEH coJeit?

Kak npuHATO Ha3pIBaTh MYCTOTHl 3HAUUTEIHLHOIO pa3Mepa, OOpa3oBaBIIMECS B pe3ylibTaTe
BbIILIEIaUMBAHUS TOPHON OPOIbI?

YTo npuHATO Ha3bIBaTh (PUKTUBHBIM TPYHTOM?

Kakoii cnoco6 m3MmepeHHs KapOOHATHOCTH MOPOJ B JIabopaTopusx (DU3MKH TUIACTa TOTYUHIT
HauOoJIbIlIee pacpocTpaHeHue?

Urto nHamboJiee pacIpOCTPAHEHO B MHHEpAJaxX, BXOMSIIMX B COCTaB HE(PTECOAEpKAIIUX
nopoa?

N3 dero cocTosT OcCaJo4YHbIC TOPHBIC MOPOALI (HMCKIIOYash KapOOHATHBIC) W HYEM OHH
CLIEMEHTHUPOBAHbI?

Kak Ha3bIBalOTCS MyCTOTHI, 0OPA30BABIIMECS B PE3yJbTaTe Pa3pylICHUs! CIUIOMIHOCTU TOPOJIBI,
KaK MpaBWIO, TMOJ JEWCTBUEM MEXaHUYECKMX HANpsDKEHUHM M XapaKTepU3YIOIIHECs
HECOU3MEPUMOCTBIO OJJHOTO JJUHEHHOI0 pa3Mepa 0 OTHOLIEHHUIO K OCTaIbHBIM?

Kakyro BOZy NpuHATO HA3bIBATh CBSI3aHHOM MJIM OCTaTOYHOU?

[Ton xakuM paBiieHUEM, IpU pabOTE ¢ BaKyyMOM BO3MOXKHO pPa3pyLI€HHUE CTEKJIIHHBIX 4acTel
anmaparypsl?

Kak pacnonaratorcs B 3ajiexu HETb, ra3 U Boja?

Jo kakux paszmepoM ¢pakiuil A7 pacceBa IECKa CHITYYUX TOPHBIX MOPOJ MPUMEHSETCS
CUTOBOM aHanu3?

Kak Ha3zpiBaeTcs npupocT AaBieHus Ha 1 M rimyOuHbI?

I'ne pacnonararorcst HeTh U ra3 B HEPTIHBIX U TA30BBIX 3aJIe)KaX

[Ton yem ™POW3BOAMTCS HACBIIIEHHE OOpa3la MOPOAbI KHUAKOCTBIO TPU MPOBEICHUU
1ab0paToOpHOH pabOTHI IO OMPEACICHUIO KO3PPHUIIMCHTa OTKPHITOW TOPUCTOCTH TOPHBIX MOPOI?
Ha yeM ocHOBaHbI METO/IbI CETUMEHTAIIMIOHHOTO Pa3eIeHUs YacTUIl 1Mo Gppakiusam?

Kakne mpubopbl 1 Marepuaisl HEOOXOJMMO UMETh JUIS ONpeeieHuss Kod((UIIMeHTa OTKPBITON
MOPUCTOCTU IOPOA?

Uro nospa3zyMeBaoT 1o MPOHULIAEMOCTbIO TOPHBIX Opoa?

O06nagaroT 1 0caOYHBIE TOPOABI MPOHUIIAEMOCTHIO?

Urto npuHATO MOHUMATH O 3P (HEKTUBHON MK (a30BON MPOHUIIAEMOCTHIO?

YTO NpUHATO MOHUMATH 110 OTHOCUTEIBHON MPOHULIAEMOCTBIO?

K kxakum 3anexxaM NOpUypoYeHbl MOPOAbI OOJBbIIEH YacThi0 CBA3aHHBIE C TPEIIMHHBIMHU
KOJUIEKTOpaMu?

Kak oObryHO xapakrtepusyercs mo pesynbTatam uccienoBanus BHUIPU oTkpsITOCTh TpemmH
HedTecoiepKalux ni1actos?

UTO 3HaYUTENBHO OCIIOXKHSIET MOJIHOTY U3BJIeUeHUs He()TH U3 TOpOabI?

[lepeuncnure Hambonee BakKHbIE MEXaHMYECKHE CBOWCTBA TOPHBIX MOPOJ, C KOTOPBIMHU
NPUXONUTCS CTATKUBATHCS IPU Pa3pabOTKe W AKCIUTyaTaIli HEPTIHBIX MECTOPOKICHUN ?

Yro BecbMa Ba)KHO 3HATh B MPOLIECCE IKCILITyaTallud MECTOPOXKACHUSA?

UTO nIpouCXOAUT MPU HAarpy3Ke, COOTBETCTBYIOIIEH Mpeieny IPOYHOCTH oOpa3ua?

[Tpu kakux HampsHKEHUSX y OOJbIIeNd YacTU MOPOJ TMOSIBISIFOTCS HEOOpaTUMBIE TIACTUYECKUE
nedopMaluy Ipy MeAJIEHHOM HarpyKeHuu?

Jlo xakux HampspDKEHW COXPaHSAIOT YINpPyTHe CBOMCTBA, NMPU HATPYKEHUU, TBEPJbIE TOPHBIE
MOPOIBI?

Kakue nporieccsl, BbI3bIBAIOIINE H3MEHEHNE 00beMa 0P, SIBIISAIOTCS 00paTUMBIMH?

OObsiCHUTE TPAHCISIUOHHBIE TBUKEHUS?

Kaxkoil BaxHeHImMil napaMmeTp XxapakTepu3yeT NPOHUIAEMOCTh?

YTo mpUHATO MOHUMATH 10T A0COTIOTHON MTPOHUIIAEMOCTHIO TIOPUCTOM CPeIbI?

KakuMm nuHeiHbIM 3aKOHOM OOBIYHO MOJIB3YIOTCS U1l OLIEHKU MPOHUIIAEMOCTH TOPHBIX OpoA?
Kakune MHEHUS CyIIECTBYIOT O TOM, UTO COCTaBJISIET EMKOCTh TPEUIMHHOIO KOJIeKTopa’?

UTto Ha3bIBaeTCs YAEIbHON MOBEPXHOCTHIO MOPOI?

Kakue MHOrHe cBOiCTBa rOpHOM MOPOABI ONPEAEIIAIOTCS BETUYUHOMN YAIbHON MOBEPXHOCTH?
YeM MOXKET CIIy’KUTh 3arac yrpyroi sHepriuu, 0CBOOOKIAIOIIMNACS PU CHUKEHUU J1aBJIeHUS?
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Kakue naHHble Hapsay € MOXYJIEM YIPYrOCTH HEOOXOIUMBI TNPH HM3YYCHHH IPOLIECCOB
HMCKYCCTBEHHOTO BO3/ICHCTBHS Ha MTOPOIbI MPHU3a00HHOM 30HBI CKBAKUH?

[Tepeuncnure OCHOBHBIE (DaKTOPHI, ONIpeeNstone (HU3NKO-MeXaHNUECKUE CBOMCTBA TOPOIbI?
UYem onpezensercs XxapakTep 3aBUCUMOCTH MEXK]y HaIlpshHKeHUEM U Aeopmariueit?

Uro oOHapyXHUBaeTCsl MpH IUTEILHOM JIEHCTBHM MOCTOSHHOW HAarpy3ku Ha oOpasiibl TOPHBIX
nopoa?

UTo OKa3bIBAIOT BIUSHHUE HAa BETHMUMHY 00beMa nop?

Kaxoil BO3HHUKaEeT BONPOC MPHU U3yUYEHNUH PUUYJIMBOTO CTPOEHHUS CKIIAI0K OCaJA0YHBIX TOPOa?
Uro uHOTa ABNSETCA PE3YIbTaTOM IUIACTHUECKUX Je(OpMaLuu Topoa’?

B pesynpTare dYero mMpoUCXOIAT «IUIaCTUYECKue» JAeopMmaluy IJIacTOB  IEeCYaHHUKa,
W3BECTHAKOB, JOJIOMUTOB U IpYIUX 1opoa?

['ne B Poccun oOHapy»)eHbl MECTOPOKICHHS HEPTH U ra3a C TPEIIMHHBIMU KOJUIEKTOpaMu?

Ha xakue ocCHOBHbIE BUIbI MOYKHO Pa3JeJIUTh KOJIEKTOPHI?

OT 4ero 3aBUCHUT yZelbHasi IOBEPXHOCTh NOPUCTHIX TEN?

Uro BusieT HA 3aKOHBI (PUIBTPALIMH, KPOME OOBEMHBIX CBOMCTB XKHJIKOCTEH U ra3oB?

O uyeM MOXHO CYAUTh IO CKOPOCTH IepepacHpesieseHUs] AaBiICHUS MPU H3BECTHBIX YIPYIHX
CBOICTBaxX MOPOJ U KUJKOCTHU?

[lox nelicTBUEM 4ero, mMOpPoO/bl IJIACTOB B €CTECTBEHHOM COCTOSIHMM HaXOJATCS B YIPYro-CKaToOM
COCTOSIHUH?

YTto ycriMBaeTCs 0 Mepe YBEIMYEHHS HAPSHKEHUS Ha cokaTtue?

UTO NOCTENEeHHO YMEHBIIAIOTCS B KaXK0OM LIUKJIE, IPX MHOIOKPAaTHOW Harpys3Kke u pasrpyske?
BcenenctBue yero mpoucxonsaT nedopmanuu nopoa Hedrecomepikalux MMiIacTOB B MPOIEcce UX
SKCIUTyaTaIuu?

Kakwue nporuiecchl, BEI3bIBAIOIINE U3MEHEHHE 00beMa TOoP, SBISIOTCS HEOOpATUMBIMU?

SBasieTcst M XPYNKOCTh WIH IJIACTUYHOCTh IOCTOSTHHBIM CBOMCTBOM 1Oopoa?

OO0bsicHUTE MEX3EPHOBOE IBUKEHHE?

Koraa BakHO 3HaTh TJIACTUYECKHUE CBOMCTBA TOPHBIX TTOPOA?

Kak ycinoBHO pa3aensroTcsi TOpHbIE TOPOJIbI?

Kakoe cocrosiHue Hapymiaercs Mmpu MPOBEACHUU TOPHBIX BBIPAOOTOK (T.e. Korjga mpoOypeHa
CKBa)kKMHA)?

Kakwue npoiiecchl, BbI3bIBAIONINE H3MEHEHHE 00beMa MOp, ABJIAIOTCS 00paTUMBIMU?

Bonpochb! ko BTOpO#i py0eskHOM aTTecTalMH

1.

N

o

N

Kak wusmeHnsercs temmeparypa ¢ BO3pacTaHWeM TINyOMHBI B HeApa 3eMJid U 4YeM 3TO
00ycroBieHo?

Uem xapaKkTepU3yIOTCS TEPMUYECKHE CBOWCTBA TOPHBIX MOPOJ?

Kak wm3mensercs Kod(pQUUUEHT TEIIONPOBOAHOCTU C YBEJIMYEHUEM IJIOTHOCTH IOPOA U HX
BJIQXKHOCTH?

Bnusier nmu MuHepanu3anus IIacTOBBIX BOJ HA TEMIIEPATYPOIIPOBOAHOCTH?

Kak usmensercs k03pPUIMeHT TermIonpoBOAHOCTH C POCTOM ITOPUCTOCTH MOPoA?

B kakux pa3mUYHBIX COCTOSIHMSX MOTYT HaXOJUThbCA B 3alie)Kd He(Th, ra3 U ra3oHe(TsSHbIC
CMECH B 3aBUCUMOCTH OT UX COCTaBa, COOTHOIIEHUS, JABJICHUS U TEMIIEpaTypbl?

['me Mo>xeT pacronararbes Ia3 B 3aJI€KU MPHU OOJIBIIOM €ro KOJIn4ecTBe?

[Tpu cobmroieHn N, KaKuX yCIIOBUHM B T'a3e MOT'YT pacTBOPUTHCS 3HAYUTENIbHbIE KOJUYECTBAa HEPTH
noJ00HO TOMY, Kak B OCH3MHE WM JPYTUX JKUAKUX YIJIEBOAOPOAAX PACTBOPSIOTCS HEPTH U
TSDKETTbIC OUTYMBI?

Kak moxxer 3amerarb razoHe(TsHas CMeCh B 3aJIeKH, €CIM KOJHMYECTBO Ta3a B 3aJIEKH IO
CpPaBHEHHUIO C 00HEMOM HE(PTH MaJIO, a TABJICHHE IOCTATOYHO BHICOKOE?

Kak mnonpaspensiorcss 3ajexu B 3aBUCUMOCTH OT YCIOBHHM 3ajleTaHUsl M KOJWYECTBEHHOI'O
COOTHOILIEHUS HEPTH U raza?

13 vero Ha 99 % 1o 31eMEHTapHOMY COCTaBY COCTOAT MHOTHE HEPTH?
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Yro conmepKUTCA B HEOONIBIINX KOJMYECTBAX B HEPTU KpoMme yriepoaa u Bojgopoaa’?
Kaxkue yrieBogopoasl Hanbosee IMUpOKO MpeICTaBICHBI B He(DTH?
Kakas rpymnmna yriaeBoJopo 0B COAEPKHUTCSA B HEPTH KpoMe mapapuHOB ¥ HAPTEHOB?

. Uto npencraBiisieT co00i OUMIICHHBIN Tapadun?

. B uem xopomo pactBopsiercs napadun?

. B kakux mpenenax xkonebaeTcs INOTHOCTh YUCTOro mapaduHa npu temreparype 15° C?

. Ilpu xakoii Temneparype NpoHCXOIHUT IUIaBJIeHue napaduna’?

. I3 xakux NByX TBEpABIX TPYII YII€BOJOPOAOB COCTOUT HapaduH, pe3ko OTIUMYAIOLIUXCS APYT

OT Jpyra o cBoMcTBamM?

Kaxoit yrieBomopoiHbIii coctaB Ha3biBaroT [lTapadunamu?

Kakoli yrineBogopoHblil coctaB Ha3biBatoT Llepesnnamu?

Yem oTnuyaroTcs nmapaduHbl U HEPEe3UHBI KPOME UX cocTaBa?

Kakoii BUJ KprCTaUIoB 00pa3yroT napapuHbi?

Kaxoit Bug KpucTawioB o0pa3yroT epe3ruHbl?

B kakux yrineBonopoaHbIX COEAMHEHUX COIEPIKUTCS KUCIOPOa?

[Tepeuncnure pu3nyeckne cBOMCTBA HAPTEHOBBIX KHCIIOT?

C 4eM CXOIHBI 10 XUMUYECKHM CBOWCTBAM Ha()TEHOBBIE KHCIOTHI?

Uro oOpa3yroT HadTEHOBBIE KHUCIOTHI CO IIETOYAMHU, C YEM OHU BCTYMAIOT B PEAKLHUIO U YTO
00pazyroT?

Kakoii mpoueHT cogepxaHus HaQTEHOBBIX KUCIIOT BO BceX HEPTAX?

Kakoii nportieHT conepxanus (HeHOIO0B, )KUPHBIX KUCIOT U UX IPOU3BOJHBIX BO BceX HePTIX?
Kaxoit mporieHT comepxaHus cepbl B HePpTH?

Kaxkue oprannyeckne cepHUCTBIE COSIUHEHNS HaWIEHBI B HEPTU?

Hanumure o ¢usnyeckux cpoiictBax Metunmepkantad (CH3zSH), Dtunmepkantad v BbICIIHE
romosioru?

Kakoe BpenHOE BIIMSHHE OKA3bIBAET CEPOBOOPO]I HA METAJUIMYECKOE 000pyaoBaHue?

Kakoii nmporeHT conepxanus acaibTo-CMOIUCTHIX BemecTs B HepTsix CHI™?

B kakux HeTAX comepKuTcs HauOoIbIIee KOJTUIECTBO CMOI?

Hanmmure o ¢pusnueckux croiictBax ACB?

Kakue xumudeckue 3JeMEeHTHI cofiepkarcs B achanpTeHax KpoMe yriepoaa u Bogopoaa?

Kakune xumuyeckue 3Je€MEHTBI COJEp)Karcs B ac(aqbTOr€HOBBIX KUCIOTaX KpoMe yriepoja u
BOZOpoa?

B uem BrIpaxaroT copepixaHre KOMIIOHEHTOB He(TH?

B kakux mpenenax kojeOieTcss MIOTHOCTh HeTH Mpu craHgapTHOil Temmeparype 20° C u
HOpMaJIbHOM aTMOC(hEepHOM JaBieHUN?

YeM ompenenstorcs IOTHOCTb HeTen?

C mnoBbIlIEHUEM TeMIIEpaTypbl IUIOTHOCTh YMEHBINAETCS 3a CYeT OOBEMHOrO pacIIUpEHUs.
Kakyto momnpaBky HeoOXOAWMO BBOIUTH Ji MPUBEACHHUS IJIOTHOCTH HEPTH K CTaHAAPTHBIM
ycnosusim (20° C)?

UYro xapakTepusyeT IMHaAMUYeCKas BI3KOCTh WM BETMYMHA BHYTPEHHErO TpeHus HedTu?

Kakas enununa uzmepenus npuHsaTa B MexayHapoaHON CUCTEME 3a €IUHUILY BA3KOCTH?
BSI3KOCTh IUIACTOBBIX JKHAKOCTEH 0GbIMHO Hamuoro Himke 1 H o cex/m® m II03TOMY B
IIPOMBICIIOBOM MPAKTUKE MOYKHO HCIIOJIb30BaThb BHECHUCTEMHBIE JOJbHBIE E€IMHUIIBI BSI3KOCTH.
ITepeuncnure nx?

JIns TEXHUYECKUX LEeNel 4acTO MOJIb3YIOTCS TaKK€ KUHEMATHYECKOW BSI3KOCTBIO V, 3a KOTOPYIO
IPUHUMAIOT OTHOLIEHHE YETO K ueMy?

Kakas enununa u3MepeHHs KMHEMAaTHUYECKOW BS3KOCTH CIYXKUT B MEXIYHApOIHON CHUCTEME
(CH)

Jnst  u3MepeHuss AMHAMHUYECKOM W KMHEMAaTHYEeCKOW BSI3KOCTEH OOBIYHO TOJIB3YIOTCS
CTaHJAPTHBIMU KaWJUIAPHBIMHU BUCKO3UMeETpaMHu. [lepeuncinure HEeKOTOpbIE U3 HUX?
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Kakum mapameTpom WHOTJA MOJNB3YIOTCS JJI OLICHKU KadyecTB HEPTH U HEePTENPOAYKTOB? ITOT
napaMeTp MOKa3bIBAET, BO CKOJIBKO pa3 AMHAMUYECKAs BSI3KOCTh JaHHOW >KUIKOCTH OOJbIIE WIN
MEHBIIIE JUHAMUYECKOHN BA3KOCTH BOBI IIPU ONPEAEIEHHON TEMIIEpPATYpE.

Kak HazpiBaercs npubop, B KOTOPOM MPOUCXOASAT HM3MEPEHHs] IyTeM CpPaBHEHHS BpEMEHU
UCTEUEHUS U3 OTBEPCTUS PaBHBIX 0OBEMOB HCCIEAYEMOM KUIKOCTH U BoAbI 1pu 20° C?

B kakux npenenax MeHsieTCsl TMHaMUYecKas BI3KOCTb TOBapHBIX HedTeil?

Bs3kocTh HedTel BO3pacTaeT Npu YMEHBIICHHH COJCPKAHUS B HUX 4ero?

BsskocTh Bcex HedTell CUIbHO MaJaeT ¢ MOBBIIICHHEM

B muracToBhIX ycnoBusX (pu3HuUecKue CBOMCTBAa HE(PTHU 3HAUUTEIBHO OTIUYAIOTCS OT CBOICTB €€
Ha MOBEPXHOCTH. YeM 310 00bscHseTCS?

Kak Ha3bIBarOT KOMIOHEHTHI He()TH, MEPEXOSAIIUE B HOPMAIBHBIX COCTOSHUSIX B Ta3000pa3HOe
COCTOSIHUE?

Uro moxpasymeBaercss Moj 0OBEMOM ra3a, BBIICIMBIIETOCS W3 €IMHHIBI 00beMa IUIaCTOBOM
He(TH IPU CHIDKEHUHU JABJICHHUS M TEMIIEpaTyphl 0 CTaHIAPTHBIX ycinoBui (naBieHue 0,1 Mlla
u Temreparypa 20 °C)?

Yto xapakTepus3yeT CTEeNeHb HACBIIEHUS HEPTH ra3om?

Uro xapakTepusyercsi H3MEHEeHHe 00beMa He(hTH B pe3ysibTaTe JACHCTBHS TUIACTOBOTO JIABJICHUS,
TEeMIIEPaTyphl, PACTBOPEHHOTO ra3a’?

B kakux npenenax oObIYHO U3MEHSETCSI 00BEMHBIN KOIPPUITHCHT?

Uro xapakrepusyeT pasHHUIy Mexay OOBEMOM IIJJaCTOBOM U JIeTa3upOBaHHON HePTH,
OTHECEHHYIO K 00beMy HE(TH B TUTACTOBBIX yCIOBUSIX?

Kakum ko3 puiiieHToM XapakTepu3yrT BIUSHUE JaBICHUS Ha U3MEHEHHE o0bemMa HeTH Mpu
JTaBJICHUSIX HACBIIIEHUSI, KOT'/1a BECh I'a3 HAXOJUTCS B PACTBOPEHHOM COCTOSIHUM?

B kakoM coCTOSIHMM TIOYTH BCer/a 3ajieraeT ra3 B HE(QTSIHOM MECTOPOXKICHHUU COBMECTHO C
He(ThIO?

B kakoMm cOCTOSIHMM MpU HOPMAIbHBIX YCIOBUAX HAaXOIATCS yriieBogoponsl oT Metana CHy mo
6YTaHa C4H10?

Jl1s XapaKTepUCTHKHU T'a30BbIX CMECe — MPUPOAHBIX Ta30B — HCIIONB3YIOT T€ e IMOKa3aTeu, YTo
U 11 MTHAUBUIyalIbHBIX Ta30B. [lepeuncnure ux?

['a3pl, nOOBIBaeMbIE U3 YUCTO Ta30BBIX MECTOPOXKICHHUI, COCTOST MOYTH M3 METaHa, B HUX
OTCYTCTBYET TsDKeJble (pakiuu, CIIOCOOHBIE MEPEUTH B JKMJIKOE COCTOSIHME MPH HOPMAJIbHBIX
ycnoBusix. Kak nx Ha3piaror?

Kak Ha3pIBaloT ra3pl M3 ra3oKOHAEHCATHBIX MECTOPOXKICHHH colepkalux U Ooiiee TsKenble
KOMITOHEHTbI, KOTOPbIE TPH HOPMAJILHOM JaBJICHUHU MOTYT MPEACTaBIATh COOON )KUIKOCTH?
KonzgeHncarsl pa3iuyHbIX MECTOPOXKIACHHM 3aMETHO OTJIMYAKOTCAd 10 (PaKUMOHHOMY U
XUMHUYECKOMY cocTaBaM. Kak MX pa3iauyaroT MO NPEMMYIIECTBEHHOMY COACPKAHWMIO TEX WIIU
WHBIX YTII€BOJ0POI0B?

Kak u3meHseTcs BA3KOCTb I'a30B € yBEJIMYCHUEM JaBJICHUS?

Uro 3aseraer B OOJBLUIMHCTBE MECTOPOXKIACHUN BMecTe ¢ He(PThIO U Ta3om?

Kax npuHATO Ha3bpIBaTh BOJBI, 3aMOIHAIONINE TOPHI KOJUIEKTOPA MO/ 3aJIEKbIO U BOKPYT Hee?
Kax Ha3pIBaloT BOJIbI, IPUYPOUECHHBIE K BOJOHOCHBIM IPOIUIACTKAM, 3aJIETAIONIUM B CaMOM
He(TEHOCHOM I1acTe?

Kax Ha3bIBalOT BO/ly, OCTABIIYIOCS B 3aJI€KU CO BPEMEHHU €€ 00pa3oBaHUs?

B kakux npenenax KojaeOieTcss MUHepaIu3alus BoJ He(TSIHBIX MECTOPOXKACHUN?

Bonpocs! k 3auery

agbrwbnE

OcHoBHBIE IOHATHSA U ONIpeAEIeHUS U3 Kypca «Pu3mKa miacray.
HcTopus pa3BuTus GU3NKU HEYTIHOTO U ra30BOTO IJIacTa

CocraB HedTecoaepKaIUX TOPOS.

Pacnonoxenue HedTH, ra3a ¥ BOJbl B HEQTAHBIX U Ta30BbIX 3aJIeXKax.
I'panynomerpudeckuii (MEXaHMUECKU) COCTaB IOPOI.



6. KapOonarHocTs mopos.

7. TlopucTOCTh TOPHBIX MTOPOI.

8. TIpoHHIIAEMOCTH TOPHBIX TIOPO/I.

9. KosnekTopckue CBOMCTBA TPEIIUHOBATHIX MTOPO/I.
10. Y aenbHas MOBEPXHOCTh TOPHBIX MTOPOJI.
11. Yopyrue cBoiicTBa TOPHBIX TOPOSI.

12. IInacTHYHOCTH TOPHBIX TIOPO/I.

13. TemoeMKOCTb TOPHBIX ITOPO/I.

14. Koo uuueHT TermnonpoBoIHOCTH.

15. KoaddunmeHt temrepaTypornpoBOTHOCTH.
16. ITnoTHOCTH HEDTH

17. BsizkocTh HeTH

18. 'a30HACKIIIEHHOCTH

19. JlaBnieHue HachIICHUS HEPTH.

20. TTpuGopsI AJ1s UCCIIeIOBAHUS CBOWCTB TUIACTOBBIX HEPTEH.
21. IInoTHOCTH raza

22. BsizkocTh Taza

23. PacTBOpUMOCTbH ra30B B HEPTH

24. CkuMaeMoCTh rasa.

25. ITapaduH.

26. CepHHCTBIEC COeIMHEHUS HE(DTH.

27. Kucnmopoaasie coequHEHUsT He(DTH.

28. AcdanbTo-CMOIHCTHIC BelIecTBa HeTH.
29. [II10THOCTH IUIACTOBBIX BOJ

30. TermmoBoe pacuIMpeHne TIACTOBBIX BOT
31. CkuMaeMOCThb MIaCTOBBIX BOJI

32. BA3KOCTH IUNIACTOBBIX BOJ

33. O6beMHbIi K03 DULIIEHT.

34. PacTBOpUMOCTBH ra30B B HE(TH U BOJIE
35. /laBiieHue HACHIIICHUS

36. Peosornueckast xapakTepucTHKa He(TEH.

gﬂﬂ 3adyeTra

O6pazer; Ousera

MHMHUCTEPCTBO OFPA30OBAHUSA U HAYKHU POCCUNCKOM ®EJIEPAITUA
T'POSHEHCKHNU I'OCYJAPCTBEHHBIN HE®TSIHOW TEXHUYECKHNN
YHUBEPCHUTET um. akax. M.JI. MUJUIMOHIIIUKOBA

Jucuunianna «/{BrxeHue KUIKOCTel U ra30B B IPUPOAHBIX IJIACTAX»
®axkyabTter I'TI npoduns noaroroBku «bypeHune HeQTIHBIX U Ta30BBIX CKBAYKUH

buer 1
1. Bs3kocTh raza
2. PactBopumocTh Ta30B B He(hTH U BOZIE
3. TIpoHUIIaeMOCTH TOPHBIX MTOPOI.

VYr1Bepxnaro:
« _» 20 T 3as. kagedpoti




Onucanue noka3areJieil 1 KpuTepueB OLIECHUBAHHS KOMIIETEHIHI HA Pa3IMYHbIX 3TAaNaxX UX (JOPMHPOBAHNS, ONMCAHNE IKAJIbI OLICHUBAHMSI.

Il1anupyemble pe3yJibTATHI OCBOEHUSI KpuTepun oueHnBaHus pe3yabTaTOB 00yYeHUsI HaumenoBanue
KOMIETEeHIIHA MeHnee 41 6anaoB 41-60 6anaoB 61-80 6annoB 81-100 6annos OIIEHOYHOT'0
(HeynoBJIeTBOPU | (YIOBJIETBOPUTEIbH (xopo1uo) (oTaM4HO) cpeacTsa
TeJbHO) 0)
IIK-1 cnoco0HOCTH 0CYLIECTBIISITh M KOPPEKTHPOBATH TEXHOJIOTHYeCKHe Mpolecchl He)TerazoBoro NPoMU3BoOACTBA B COOTBETCTBUY ¢ BHIOpaHHOIi cdepoii
npo¢ecCUOHAIBHOI 1eSITeILHOCTH
3HaTh: CdopmupoBaHHEIe, CdpopMupoBaHHbe
OCHOBHBIC MIPON3BO/ICTBEHHBIE mporieccel, | dOparmMeHTapHbIE HO cofieprKarue
Henonnele 3Hanus CUCTEMATHYECCKUEC
MPENICTABISIIONINE €IUHYI0 IIETI0UKY He(Tera3oBBIX 3HAHUSA OT/IETbHBIE TIPOOEITBI -
TEXHOJIOTHIA 3HAHUS 3amanus nms
Ymern: KOHTPOJIBHOM
TP B3aUMOJICHCTBUY C CEPBUCHBIMU KOMITAHUSAMH U YacTianbie YMeHus MonHele, C(opMHpOBaHHbIE paboThI,
CHeHaTnCcTaMu TEXHUYECKUX cITyx0 H— Henonusie 3nanus JIOITYCKAIOTCS TECTOBBIE
KOPPEKTHPOBATh TEXHOJOTMYECKHE IIPOIECCH ¢ HEOOJTBINNE OITHOKH YMCHUA 3aJaHUs, TEMBI
Y4eTOM peaIbHOM CUTyalluu pedeparos,
Baagern: YacTianoe B cucrematnueckom YcnentHoe u OMJIETHI
Hasrpikamu PYKOBOACTBA MPOM3BOACTBCHHLIM U BIIAJCHHE Henonnsie IMPUMCHCHUHN HAaBbBIKOB CUCTEMATHYCCKOC
mnmpoucccamMu C IMPUMCHCHUEM COBpPEMCHHOI'O IMPUMCHCHUC HABBIKOB A0IyCKaroTCA IMPUMCHCHUC
000pyTOBaHMs 1 MaTEPHAIIOB. HaBbIaMH IPOOEITBI HABBIKOB

ITK-5 Cioco6HOCTL 0OPMJISITE TEXHOJIOTHYECKYI0, TEXHHYECKYI0, IPOMBICIOBYIO0 TOKYMEHTALMIO 10 00CTY’KMBAHHMIO U IKCILIYyaTallii 00beKTOB
HedTerazoBoi 0TPacjau B COOTBETCTBUM

¢ BbIOpaHHoii cdepoii

o(ecCHOHANTBHOI 1eATeTbHOCTH

3HaTh:

BUJIBI TeXFOHOFHq€CKOﬁ, TEXHUUYECKON 7 Cdpopmmposasbie,

HPOMBICIIOBOM JTOKYMEHTAIUK U TIPEIbSIBISIEMbIC K DparvenTapHbie HO CoJteprKaIIe CdopmupoBaHHbIe

HHUM TpeOOBaHUS; BUIBI U TPEOOBAHMS K OTYCTHOCTH, AT Henosnubie 3HaHus OTHIETbHbIE TPOBEE! CHCTEeMaTHYECKHUE

OCHOBHBIC OTYETHbIC JOKYMEHTBI, CPOKH 3HAHUS

OPEIOCTABICHUS,  AITOPUTMBI  (DOPMHUPOBAHUS SHAHMA

oTtuetos, [1K

YMmern: YacTHanbe YMenus NoJHbIE, ChopMHUpOBaHHBIE

bopmupoBaTh 3asIBKH Ha POMBICIIOBBIE Henosnubie 3HaHMs JIOTTY CKAFOTCSI

MCCIIC/IOBaHUsI, TOTPEOHOCTh B MaTEpUaIax yMeruA HEOOJIBIIHE OMIHOKH YMCHMS

Baagers: y B cucremarnueckom VYcenemHoe u

uMeer HaBBIKA BEJICHUSI MIPOMBICIIOBOI 3?1(;1121}1[4(::6 Hernosnubie NPUMEHEHUH HABBIKOB | CHCTEMAaTHYECKOE

JOKYMEHTAIIUH U OTYETHOCTH. HABLIKAMIT [PUMEHEHNE HABBIKOB JIOTTY CKAFOTCSI OpHUMEHEHHUE
IPOOEIIBI HABBIKOB

3agaHus A
KOHTPOJIbHOU
paboThI,
TECTOBBIE
3aJjaHus1, TEMBI
pedeparos,
OUJIeTHI




8. OcobennocTHn peaim3anui JTUCHUIIMHBI AJI UHBAJIUAOB U JIUIl ¢ OrPAaHHYCHHBIMHA
BO3MOXKHOCTAMMU 310POBbS

JUist OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecTallud OOY4YaroUIMXCsl CO3/aHbl (OHABI OLIEHOYHBIX CPEICTB, aJalTUPOBAaHHBIE [UIs
UHBAJIUAOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS W TIO3BOJIIONINE OICHUTH
JOCTMDKEHUE MMM 3allJTAHMPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW INpOrpamMme pe3yJbTaToB
00y4eHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa30BaTEIbHOM
nporpamMe. @Popma poBeAeHUs TEKylled arTecTalud Uil CTYIEHTOB-MHBAJINIIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIbHBIX NCHXO(PHU3MUECKUX OcoOeHHOCTeH (ycTHO,
INUCbMEHHO Ha Oymare, MMCBMEHHO Ha KOMIIbIOTEpE, B (OopMe TecTupoBaHus M T.1.). Ilpum
TECTUPOBAHUM Ui CIAO0OBUAALIMX CTYJCHTOB HCIOJB3YIOTCA (OHIBI OICHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5K3amMeH npuriamaercs CONPOBOKAAOLIMUM, KOTOPBIH
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKICHHE CTyAeHTy. Ilpu HeoOXO0AMMOCTH CTYHEHTY-
MHBAJIUAY IPEJOCTABIAETCS JONOJHUTENbHOE BpeMs JUIsl IOJrOTOBKU OTBETA Ha 3K3aMeHe (WIn
3ayere). OOydaromecs € OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI W OOydarouiuecs
UHBAJINBl 00ECHEeUUBAIOTCS IMEYaTHBIMU M 3JEKTPOHHBIMU 0O0pa3oBaTENbHBIMU peCcypcaMu
(mporpammbl, y4eOHBIE TOCOOHMSI [JIsi CaMOCTOSITeNbHOW paboTel W T.0.) B (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbS U BOCIIPHUATHS UHPOPMALIUU:

1) AJis MTHBAJIUAOB | JIUII C OTPAaHHYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS 110 3PEHUIO:

- VISl cJembIX: 33/JaHus Ul BBIIOJHEHUS Ha CEMHHApaxX M NPaKTHUECKUX 3aHATHUAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiing unm B BUAE 3JIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C MOMOILBIO KOMITBIOTEPA CO CIIELUATU3UPOBAHHBIM [IPOrPAaMMHBIM 00eCIieYeHHEM
JUTSL CJICTIBIX, TMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; MUCHbMEHHBIC 3a[aHus BBITTOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHbIM HIpudTOM bpaiias niaM Ha KOMIBIOTEpE €O  CHELHATU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTICUeHHEM IS CIICIBIX JINOO HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00y4YaroInMCs
JUI BBIMOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH MPENOCTABIIAETCS KOMIUIEKT MHChbMEHHbIX
NPUHAIISKHOCTEH 1 Oymara st miucbMa penbeHo-TouedHbM mpudrom Bpaiins, koMibroTep
CO CHELHATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECTIEYEHUEM ISl CIIETIBIX;

- A8 cJIadoBUAAIIMX: 00ecTieynBaeTCs MHANBUAYAILHOE PABHOMEPHOE OCBEUICHUE HE
meree 300 omrokc; oOydarolMMcs ISl BBINOJHEHUS 3aJaHus TNpUd  HEO0OXOAUMOCTH
NPEOCTABIISETCS YBEIUIHBAOIIEE YCTPOWCTBO; BOBMOXKHO TaK)Ke MCIIOJIb30BaHHE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHusl ISl BHIIOJIHEHUS 3aaHui oOpMIISIIOTCS YBETUYEHHBIM
mpudTom;

2) 7S UHBAJIMJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbsSI IO CJIYXY:

- NI TJIYyXUX W caadocablmammx: o0ecreunBaeTcs HalMuue 3BYKOYCHIIHBAIOIIEH
anmaparypbl  KOJUIGKTMBHOTO  TIOJb30BAaHUS, TpU  HEOOXOAUMOCTH  OOy4aromumcs
NPEJOCTABIISICTCS  3BYKOYCHJIMBAIOIIAs — amnmaparypa  WHAMBHIYaIbHOTO  IOJH30BAHUS;
NPEJOCTABIISAIOTCS YCIYTH CYp/IOTIEPEBOUNKA;

- IJIsl CJENOrJIyXuX JIONMYCKaeTcs NMPUCYTCTBHE aCCHUCTEHTA, OKAa3bIBAIOIIErO YCIyTH
TU(IIOCYpIOTIEpEBOAUMKA (TOMUMO TPEOOBaHUMN, BBINOIHAEMBIX COOTBETCTBEHHO IS CIEMbIX U
TIIyXUX);

3) Ui ML C TSOKENBIMUA HapyLIIeHUSAMHU Pedd, TIYXHX, cIabOCHbIIIaMX JEKIUH U CEMHHAPHI,
NIPOBOJIUMBIE B YCTHOM (hopMe, MPOBOASATCS B MUCEMEHHOH (opme;

4) nias WHBAJIMAOB H JIMI C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbSl, HMMEIOIIMX
HApYIIEHHs] ONMOPHO-IBUTATEIHLHOIO anmapara:

- JUId JIMI C HapyWEHWsIMH OINOPHO-ABUTATENFHOIO ammapara, HapylleHUsIMH
JBUTATENLHBIX (YHKIUH BEPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 331aHUS BBIOJIHSAIOTCS Ha KOMITBIOTEPE CO CIELUANIN3UPOBAHHBIM MPOTrPAMMHBIM
oOecrieyeHHEeM WJIM  HAJUKTOBBIBAIOTCS  aCCHUCTEHTY; BBINIOJIHEHHWE 3aJaHWil  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOJUMBIE B MUCEMEHHOI (hopMe, MPOBOASTCS B YCTHOH (hopMme myTem

ompoca, 6ecepl ¢ 00yJaroIMCsL.



9 Y4yeOHO-MeTOAMYECKOE U MHPOPMAIIMOHHOE o0ecnieYeHre JUCIUIITUHBI

1. CaBunkoBa JI.JI., OcCHOBBI MOA3eMHONW HE(PTEra3oTHAPOMEXAHUKU [ DJIEKTPOHHBIN
pecypc]: yae6Hoe mocobue / CaBunkosa JI.J[. - Openbypr: OI'Y, 2017. - 176 c. -
ISBN 978-5-7410-1687-9 - Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785741016879.html

2. KapnayxoB M.JI., C: CnopaBouyHHMK HHXXEHEpa IO HCCJICIOBAHUIO CKBaXUH
[OnexTponnsiii pecypc] / Kapnmayxos M.JL., IlesakoBa E.M. - M. : Hudpa-
Nwxenepusi, 2010. - 432 c. - ISBN 978-5-9729-0031-2 - Pexum pmocryma:
http://www.studentlibrary.ru/book/ISBN9785972900312.html

3. Hedrtp u ra3 [Dnexrponnsiii pecypc] / - M. : I'opnas kuura, 2013. - 272 c. - ISBN
0236-1493-2013-48 - Pexum pgocryma: http://www.studentlibrary.ru/book/GK-0236-
1493-2013-48.html

4. TlonomapeBa I'.A. VYrieBomoponsl HepTH M raza. DOU3HKO-XMMHUYECKHE CBOHCTBA

[DnekTpoHHBIN  pecypc]: yueOHoe mocobue/ IlonomapeBa I.A.— DiekTpoH.
TeKCTOBbIe naHHble.— OpeHOypr: OpeHOyprckuil rocynapcTBEHHBIH YHUBEPCHUTET,
SBC ACB, 2016.— 99 c— Pexum JIOCTYyTIA:

http://www.iprbookshop.ru/61419.html.— 3BbC «IPRbooks»
5. Tlerpakor M.I'. Pa3paboTka HEPTIHBIX W Ta30BBIX MECTOPOXKICHUN [DIECKTPOHHBIN

pecypc]: yuebnux/ IlerpakoB /I.I'., Mapaamos [I.B., Makctotun A.B.— 3D1exTpoH.
TekcToBble AaHHble.— CII0.: HanmoHanbHbIii MUHEPaTbHO-CHIPHEBON YHUBEPCHUTET
«["opHBIIY, 2016.— 526 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/71703.html.

6. Jluunues II.H. Pa3paborka HeTSHBIX MECTOPOXKICHUU [DIEKTPOHHBIN pecypc]:

yuebnoe mocobue. Kypc mnexuwmit/ Jlupmnues I1.H., CuzoB B.®.— DuexTpos.
TeKkcToBbIe JaHHble.— CtaBpomnonb: CeBepo-KaBkasckuii ¢peepanbHbIii yHUBEPCUTET,
2014.— 132 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/63127.html.

7. JlanunoB  A.A., ABTOMaTH3UMpPOBaHHbIE  Tra3opaclpeAeIUTENIbHbIE  CTaHLHUU
[DnexTponnslil pecypc] / Janunos A.A. - CII6. : XUMU3AT, 2017. - 544 c. Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN9785938083059.html.

8. IIpuMeHeHMe TOBEpPXHOCTHO-AaKTMBHBIX BEIIECTB B IpolleccaXx IOATOTOBKH U
TPaHCHOPTUPOBKH HepTU [DneKTpoHHbIH pecypc]: Monorpadus/ H.FO. bamkupuesa

[1 ap.].— DnekTpoH. TekcToBble naHHble.— Kazanb: KazaHckuil HalMOHAIBHBIN
UCCIIEIOBATEIILCKUI TeXHOJOrmueckuii yHuBepcuter, 2016.— 168 c.— Pexum
noctyna: http://www.iprbookshop.ru/62245.html.

10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHHe AUCHMIIUHBI «/IBM:KeHHMe KMIKOCTeH u
ra3oB B IPHPOJHBIX INIACTAX)

[Ipy uTeHNM JIEKIIUI UCTIOJIB3YETCs MEPCOHAIBHBIN KOMIIBIOTEP, JKPAaH U MOHUTOP.

TexHuueckue cpenctBa OOy4EeHHS — COCPEIOTOYEHBI B KOMIIBIOTEPHOMN J1abopaTopuu
kadeapsl «kbBPOHI'M» (11a6. 2-35, 2-30, 2-33, 2-26).

B naGopatopum conepxarcs SJIEKTPOHHBIE BEPCHM METOIMYECKHUX YKazaHUH K
BBITIOJTHEHHIO JTA0OPATOPHBIX PadoT.


http://www.studentlibrary.ru/book/ISBN9785741016879.html
http://www.studentlibrary.ru/book/ISBN9785972900312.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.iprbookshop.ru/71703.html
http://www.iprbookshop.ru/63127.html
http://www.studentlibrary.ru/book/ISBN9785938083059.html
http://www.iprbookshop.ru/62245.html

Ipunoxenune
MeToanyeckue yKkazaHusi 10 OCBOCHHIO JUCHMIIIHHBI
«He¢rerazonpompicjioBoe 000py/10BaHHE>

1. Meroanueckne YykKa3aHusi JJA OOy4YalOmMXCsl MO0 IUIAHUPOBAHUIO M
OpraHu3alnyuy BpeMeHH, He00X0AMMOro /ISl 0CBOEHHS THCIMILIMHBI.

W3yuenne pekoMeHJyeTcs HadaTh C O3HAaKOMJIEHHS ¢ palOouell  mporpamMmoit
JUCLUIUIMHBL, €€ CTPYKTYpOl M COJepKaHHWeM pa3ieioB (Monyineil), (OHIOM OIEHOYHBIX
CPEACTB, O3HAKOMHUTBCS C Y4EeOHO-METOAMYECKMM M HH()OPMALMOHHBIM 00ecreueHueM
JVCLIUATUTAHBL.

HucuuiuinHa «HedrerazonpomsiciioBoe 000pyaOBaHHE» COCTOMT M3 13 CBSI3aHHBIX
MEXy CO00I0 TeM, 00ECTIeUNBAIOIINX ITOCJIEA0BATEIFHOE U3yUCHHE MaTepHaa.

OOyuenne mno aucuumuinHe «TexHoOnorus M TEXHUKA METOJOB IOBBIIICHUS
HEPTEOTIaun» OCYIIECTBISIETCS B CISAYIOMUX (opMax:

1. AyauTopHbIe 3aHATHUS (JICKLIUH, IPAKTHYCCKUE/CEMIUHAPCKUEC 3aHATHS).

2. CamocrostenbHas paboTa cTyaeHTa (MOATOTOBKAa K  JIGKIUSM, HPAKTUYECKUM/
OPaKTUYECKUM  3aHATUSM, Tecrtam/pedeparaM/mokiaiam/acce, U HHBIM  (popmam
NUCHbMEHHBIX palboT, BHINIOJHEHHWE aHANIW3a KEHCOB, WHAMBHIyalbHAs KOHCYJIbTAIUS C
IPEIoJIaBaTesIeM).

3. MHWurepaktuBHBIE (GOPMBI TMPOBEIACHUSA 3aHATHHA  (KOJUIOKBHUYM, JICKIUS-TUCKYCCHS,
IpYyMNIIOBOE pelieHue keiica u 1p.opmel).

VY4ueOHbIIl MaTepuana CTPYKTYpUPOBAaH M H3Y4YCHHE IHCUUIUIMHBI MPOU3BOAUTCS B
TeMaTU4YecKoi mocienoBarenbHocTd. KaxaoMy OpakTuyeckoMy/ CEMHUHAPCKOMY 3aHSITHIO U
CaMOCTOSITEIbHOMY HM3yYCHHIO MaTepuana MpeaIIecTBYeT JIeKIHs 10 JaHHOW TeMe.
OOyuaromyecss CaMOCTOSTEIbHO MPOBOJAT HNPEABAPUTENbHYIO IOJArOTOBKY K 3aHATHIO,
MPUHUMAIOT AKTUBHOE M TBOPYECKOE y4yacThe B OOCYXIEHHH TEOPETUYECKHX BOIPOCOB,
pa3bope NpoOJIEeMHBIX CHUTyalluii M TMOUCKOB IyTedl MX pemieHus. MHorue npoOieMsl,
u3ydaemble B Kypce, HOCSAT JMCKYCCHOHHBIM XapakTep, YTO MPEIIojaracT WHTEPaKTUBHBIN
XapakTep MPOBEICHHs 3aHATUI Ha KOHKPETHBIX NpUMepax.

Ornucanue mocie10BaTeIbHOCTH IEUCTBUM 00y4aromerocs:

[Ipu m3yueHuM Kypca ciieyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepuall,
W3JIaraeMplii Ha ayAUTOPHBIX 3aHATUAX. {7 €ro NMOHUMaHMsS M KadyeCTBEHHOTO YCBOCHHS
pEeKOMEHAyeTCs CleyolIast Mocae10BaTeIbHOCTh JEHCTBUI:

1. Ilocne oxoHYaHWS Y4YeOHBIX 3aHATHH [UIA 3aKpEIJICHHs Marepuaisa MPOCMOTPETh U
00yMaTh TEKCT JIEKLIUH, IPOCITYIIaHHON CeroiHs, pa3o0paTk paccMoTpeHHble mpumMeps! (10
— 15 muHyT).

2. Ilpy moOAroTOBKE K JIEKIMH CIEIYIOLIEro AHS MOBTOPUTh TEKCT MpEeIbIAyIlel JIeKuuu,
HOJyMaTh O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Uil paboThl ¢ JauTeparypoi B Oubimoreke (mo 1
qacy).

4. Ilpy TOArOTOBKE K HPAKTUYECKOMY/ CEMHHAPCKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE
MOHATHUS TI0 TEME, M3YYHTh MpPUMEpHI. Pemias KOHKPETHYIO CUTYAIHIO, - TMPEIBApUTEIHLHO
MOHATh, KAaKOW TEOPETUYECKU MaTepuai Hy)KHO HMCHOJb30BaTh. HaMeTUTh IUIaH pelieHus,
NorpoOOBaTh HAa €r0 OCHOBE PEIIUTH | - 2 MPaKTHYECKUE CUTYAIUH.

2. Meroanueckne yka3aHusi o padore o0y4almuxcsi BO BpeMsl NPOBeJACHHSA

JIEKLUIA.

Jlekuuu JaroT OOy4aroIMMCSl CHCTEMaTH3MpPOBAHHBIE 3HAHMUA 10 JAMCLUUIUIMHE,
KOHIICHTPUPYIOT HMX BHUMaHHWE Ha HaWOoJee CIOKHBIX W BAXKHBIX BoIpocax. Jlekmum

OOBIYHO H3JIaraloTcs B TPAAULMOHHOM WIM B THpoOieMHOM cTwie. [l CTyAeHTOB B
OOJIBIITMHCTBE CITydaeB B MPoOIeMHOM cTHIIe. [Ipo0IeMHBIN CTHIIb MTO3BOJISIET CTUMYIHPOBATh
aKTHUBHYIO I103HABaTENbHYIO JEATENIbHOCTh OOYYAIOUIMXCSd M UX HMHTEpeC K JMCLHUIUIMHE,
(GbopMHpPOBATH TBOPUECKOE MBINUICHUE, MPHOEraTh K MPOTHUBOIIOCTABICHUSM W CPaBHEHUSM,
nenatb O00OOIIEHMs, AaKTMBM3MpPOBATh BHHUMAaHHE OOYYAIOLIMXCA IyTeM MOCTAaHOBKH
MPOOJIEMHBIX BOTIPOCOB, MTOOMIPSITH TUCKYCCHIO.




Bo Bpems JIGKIIMOHHBIX 3aHATHIA PEKOMEHAYETCs BECTH KOHCIIEKTHUPOBAHUE Y4€OHOTO
MaTepuaia, o0paiare BHUMaHue Ha (JOPMYIMPOBKH U KaTErOPUH, PACKPBIBAIOLINE CYTh TOIO
WM MHOTO SIBJIEHUS, WIN IIPOLIECCOB, BBIBOJIbI U ITPAKTUUYECKHE PEKOMEHAALINH.

KoHcnekT nexkuuu mydmie MoApa3fensTh Ha IyHKTHI, COOIIOAas KPacHYK CTpOKY.
OTtoMy B 00JBIION CTeeHH OyayT CIOCOOCTBOBATH BOIPOCHI IUIAHA JICKIMH, PEIIOKEHHBIE
npenonaBatensM. Cienyer oOpaliaTh BHUMaHME Ha AaKIEHTHI, BBIBOJIbI, KOTOpBIE [EJIAeT
mpernojaBaTeNlb, OTMedass HaumOoiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHuale
3aMeYaHUusIMU
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.. MOXXHO J€IaTh 3TO U C IOMOILBIO Pa3HOLBETHBIX
MapKepOB WIH pydeK, NOTUEPKHUBAsi TEPMUHBI U ONIPEACICHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHu#, abOpeBuatyp u
cuMBOJIOB. OfHAaKO INpH JAajbHeWIIed paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4dlle 3aMEHHUTb
OOBIYHBIMH CJIOBAaMH JUIsl OBICTPOTO 3PUTEILHOTO BOCIIPUATHS TEKCTA.

PaboTast Hal KOHCIEKTOM JIEKIMHA, HEOOXOAUMO HCII0JIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJIHUTEIBHO PEKOMEHI0BAJI IIPENOJaBaTENb.
VmeHHO Takasi cepbe3Has, KpONOTIUBass paboTa ¢ JIEKLHOHHBIM MaTe€pHaJOM IO3BOJUT
rITyOOKO OBJIA/IETh TEOPETUIECKUM MATEPHATIOM.

Tematuka nekuuil faercs B paboueit mporpaMmme TUCIMITINHBIL.

3. Metoauyeckue yKa3aHus o0yuarommmcst 1no NOAr0TOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTH4ecKkux/CEeMHHAPCKUX 3aHATHSAX MPHUBETCTBYETCS AKTHBHOE YYacTHE B
00CYXJIeHUM KOHKPETHBIX CUTYallUi, ClIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUI HaXOIUTh
Hanbonee 3(QeKTUBHbIE pEUIeHHs MOCTABICHHBIX MPOOJIEM, YMETh HAXOAWUThH IIOJE3HBIH
JOTIOJIHATEIbHBIIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMeH1yeTCsl caeayIoas cxeMa MoAroTOBKY K CEMUHAPCKOMY 3aHSATHUIO:

1. O3HakomiIeHHEe C IUIAHOM [PAKTHYECKOI0/CEMUHAPCKOTO 3aHATHS, KOTOPBIM OTpakaeT
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCTIEKT JICKITUH;

3. IlpounTaTh OCHOBHYIO U JONOJHHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBkM K NPakTUYECKUM 3aHATHUAM, HEOOXOIMMO 0OpaTuTh ocoboe
BHHMaHHUE Ha CaMOCTOSATEIbHOE U3yUueHUE PEKOMEHI0BaHHOM nuTeparypsl. [Ipu Beelt moaHOTE
KOHCIIEKTUPOBAaHUs JIEKIUUM B HEW HEBO3MOXXHO H3JIOKUTh BECh MaTe€pHall H3-3a JUMHUTA
ayIUTOpHBIX YacoB. [loaToMy camocTosiTenbHas paboTa ¢ yueOHHUKaMU, Y4eOHBIMU TOCOOUSIMU,
Hay4HOM, CIIPAaBOYHOM JIUTEPATYpOH, MaTepuaniaMu NEpUOJNYECKMX H3naHuii u HMHrtepHera
aBisercss Hanbosee 3(PPEKTUBHBIM METOJIOM IOJIyYEHUS TONOJHUTEIbHBIX 3HAaHUH, TO3BOJISIET
3HAYUTEIbHO AaKTHBU3MPOBATh IpOLECC OBIAAEHUS HHpOpMaIel, crnocodbcTByer Ooiee
NIyOOKOMY YCBOGHHMIO H3y4aeMOro marepuana, (opMHpyeT y CTYACHTOB OTHOLIEHHE K
KOHKpeTHOH mpoOieMe. Bce HOBble MOHATHS MO H3ydyaeMOM TeMe HEOOXOJUMO BBIYYHUTb
Hau3yCcTh U BHECTU B IJIOCCAPHM, KOTOPBIH 11€1eCO00pa3HO BECTU C CaMOr0 Hayaua U3y4eHHs
Kypca;

4. OTBeTUTH Ha BOIPOCHI IJIaHA OIPAKTUYECKOT0/CEMUHAPCKOTO 3aHITHS;
5. BeINonHUTH JOMaIIHEe 3a/1aHuE;

6. IIpopaboTaTs TECTOBBIE 3aJaHHS U 33/1a4H;

7. Ilpu 3aTpyaHeHusix c(hopMyIMpPOBATEH BOIIPOCH! K MPEMOAABATEINIO.

Pesynbrar Takoil paboThl AOKEH MPOSBUTHCA B CIIOCOOHOCTU CTYAEHTa CBOOOIHO
OTBETUTH HA TEOPETHUUECKNE BOMPOCH! IPAKTUKYMA, BBICTYIaTh MU Y4aCTBOBATh B KOJJIEKTUBHOM
00CYXJIEHUH BONPOCOB HU3y4aeMON TEMbl, MPABUJIBHO BBIMOJIHATH MPAKTUYECKUE 3aJaHUS U
UHBIE 3a/1aHUS, KOTOPbIE Jat0Tcs B (POHJIE OLIEHOUHBIX CPE/ICTB AUCIUIINHBI.

4. MetoauyecKue yKa3aHusi 00y4YalOIMMCS [0 OPraHU3alHUU CAMOCTOSITEIbHOM
padoThbI.

ensb OpraHu3aIuu CaMOCTOSITENILHOM paboTsI o TUCITUTLIINHE
«HedTrerazonpoMpIcI0BO€ 000PYAOBAHHUEY - ITO YIITYOJICHUE U pacIIupEeHre 3HAaHUH B 00J1acTH



HedTera3zoBoro jena; GopMUpoOBaHUE HaBbIKA M HHTEPEca K CAMOCTOSITEIHLHON MTO3HABATEIbHOM

JESITeIbHOCTH.

CaMocrosiTenbHasi paboTa OOYyYaIONUXCS SBJISCTCS BaXKHEWIIMM BHUIOM OCBOCHHS
coJlep’KaHusl AUCHMILTUHBI, TTOJTOTOBKU K MPAKTHUYECKUM 3aHSITUSM U K KOHTPOJIBbHOM paborte.
Croma K€ OTHOCSATCS M CaMOCTOSITENIbHOE YIIyOJIeHHOE HW3Yy4eHHE TEeM JUCIHILIHHEL.
CamocTrosaTenbHas paboTa MpeacTaBisgeT coO0M MOCTOSHHO ACHCTBYIOUIYIO CHCTEMY, OCHOBY
00pa30BaTENLHOTO TPOLECCa M HOCHT MCCIEOBATEICKUNA XapakTep, YTO MOCIY)XUT B
OyIoylieM OCHOBAaHMEM JJisi HANHCAHMUS  BBIMTYCKHOW  KBaIU(UKAIIMOHHOW  paboThl,
NPAaKTUYECKOTO MPUMEHEHUS MOJTyYCHHBIX 3HAHUM.

Opranu3zaiys camMoCTOSTENbHOM paboThl 00yUYaIOIIUXCSI OPUEHTUPYETCS] HAa aKTHBHbBIC
METO/bI OBJIQJICHUS 3HAHUSAMH, Pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH, Mepexo/ OT MOTOYHOTO K
WHAUBUAYAIN3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPeOHOCTEN M BO3MOXKHOCTEH JINYHOCTH.

[IpaBusbHAs OpraHU3alUs CaMOCTOSITEIbHBIX YYEOHBIX 3aHATHN, UX CUCTEMAaTUYHOCTb,
1esnecoo0pa3Hoe MIaHupoBaHUe pabodyero BpeMEeHHU MO3BOJISIET CTYIEHTaM pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOGHUHM M CHUCTEMAaTH3allUM NPHOOpPETaeMbIX 3HAHUM, 00eCneunBaTh BBICOKHIA
YpOBEHb  YCIIEBAEMOCTH B  MEpUOJN  OOYy4YEeHMs, T[OJYYUTh HAaBBIKM  IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

[ToaroroBka K MpPakTUYECKOMY 3aHATHIO BKJIIOYAET, KpoMe MPOpabOTKU KOHCIEKTa U
Npe3CHTAlMA  JICKIUH, TIOMCK JHUTEeparypel (II0 pPEKOMEHIOBAHHBIM  CIIUCKaM U
CaMOCTOSITENIbHO), TIOJTOTOBKY 3arOoTOBOK JJIS BBICTYIUIEHUH MO BOMPOCAM, BRIHOCUMBIM IS
00CyX/IeHUsI TI0 KOHKPETHOW Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh IMTATHI, (DaKTHI,
COTIOCTABJICHUE PA3IUYHBIX TO3UIHHI, coOcTBeHHble MbIciH. Eciu mpobnema 3amHTepecoBalia
00yJaromerocsi, OH MOXET TOATOTOBUTH pedepaT W BBICTYNHTh C HUM Ha IMPAKTHYECKOM
3aHaTUd. [IpakThyeckoe 3aHATHE - ITO, MPEXKIE BCETo, AUCKYCcCUs, O0CYKIEHUE KOHKPETHOM
CUTYalluH, TO €CTh NPEAINOoJaraeT YMEHHE BHUMATEIHHO CIYIIATh WICHOB MaJlOW TPYMIbI U
MoJiepaTopa, a TaKKe CTapaThCsl BhICKa3aTh CBO€ MHEHHUE, BBICKA3bIBaTh COOCTBEHHBIC HJIEU U
NPEJIOKEHUS], YTOUHSATHH 33/1aBaTh BOIIPOCHI KOJUIETaM IO 00CYKACHHUIO.

[Ipy mOArOTOBKE K KOHTPOJIBHOM paboTe OOydyaroluiicss [OMKEH MOBTOPSTH
MPOMICHHBI MaTepuall B CTPOTOM COOTBETCTBHHM C Y4YEOHOM MpOrpamMmoi, HCIOIb3Ys
KOHCIEKT JIEKIIUHA U JUTepaTypy, peKOMEHJOBaHHYIO MpernoaaBareneM. [Ipu HeoOxomumocTu
MOKHO OOPaTUTHCS 32 KOHCYJIbTAIIE U METOINYECKOM MTOMOIIBIO K ITPETI01aBaTelto.

CamocrodTenbHas paboTa peaau3yercs:

—  HEMOCPEACTBEHHO B IIpOIecce AayIUTOPHBIX 3aHSATHH - Ha JICKIUAX, MPAKTHYECKUX
3aHSITHSIX;

— B KOHTaKTe C IMpEroaaBaTeeM BHE paMOK pacIHCaHUs - HAa KOHCYJIbTAHUAX 1O y4eOHBIM
BONpPOCAaM, B XOJI€¢ TBOPUECKUX KOHTAKTOB, IMpPH JIMKBUJALMU 3aJl0JDKEHHOCTEH, Npu
BBITTOJIHEHUH WHAWBUYAIbHBIX 3aJ[aHAN H T.JI.

— B Oubnumoreke, aoma, Ha Kadeape IpH BHIIOJIHEHUH OO0yYaoUMMCS Y4eOHbIX U
NPaKTUYECKHX 3a/1a4.

Buast CPC u kputepun o1ieHOK
(o 6amnbHO-peitTuHTOBOM cucteme [THTY, CPC onenuBaercs B 15 6aiion)

1. Pedepar
2. Jloxnan
3. Dcce

4. VYdactue B MEpONpUATHIX
Temsbl 11 caMOCTOATETLHON PabOTHI MPOMUCAHBI B pabodeld MporpaMme JTUCIHUITIIHHEIL.
O(hEeKTUBHBIM  CPEJCTBOM  OCYIICCTBICHUS OOYYAIOIIMMCS CaMOCTOSITEIbHOW PabOTHhI
ABIISICTCA JIEKTPOHHAS MH(POPMALMOHHO-00pa3oBaTellbHAsl Cpella YHUBEPCUTETa, KOTOpas
o0OecnieynBaeT JOCTYN K y4eOHBIM IUIaHaM, pabodyuMM Mporpammam JUCHMIUIUH (Mojyiei),
MPAKTHK, K U3JAHUSAM JIEKTPOHHBIX OMOJIMOTEUHBIX CHCTEM.



CocTaBuTeun:

K.T.H., ToueHT kadenpsl «bPOHI'M» * /P.X. Momnnaes/

K.T.H., 1o1eHT Kadeapbl «kbPOHI M» /A 1. Xamagos/

CoryacoBano:
s
3aB. kadenpoit «KbPOHI' My, K.T.H., TO1IEHT / 759 VI/ /A 1. Xamagos/

«Pa3paboTka u sKcIuTyaTanus HeTIHBIX U Ta30BbIX
MECTOPOXKACHUIY, K.T.H., JOLUEHT

PyxoBoaurens OIl HarpaBieHHOCTH (TIPOQHIIs) / y/
y/ /4

/A 1. Xamanos/
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Hupextop IYMP, k.d-M.H., 1O1IEHT o /%(/j /M.A. MaromaeBa/



